AMENDMENT TO THE CLAIMS 



The listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1. (Currently Amended) A circuit for use in a digital display unit [of a computer system, and 
circuit] for generating a plurality of pixel data elements from an analog image data received by 
said digital display unit, said digital display unit further receiving a time reference signal 
associated with said analog image data, said time reference signal having a high frequency, said 
circuit comprising: 

an analog-to-digital converter (ADC) for receiving said analog image data, said ADC 
sampling said analog image data using a sampling clock to generate a plurality of pixel data 
elements corresponding to said plurality of pixels, wherein said sampling clock has a sampling 
frequency equal to said high frequency; 

a clock generator circuit comprising a phase-locked loop (PLL) circuit for generating said 
sampling clock, wherein said sampling clock is synchronized with said time reference signal 
with a jitter of less than a few nano-seconds, said PLL comprising: 

a discrete time oscillator (DTO) for receiving a digital input and generating a signal 
representative of said sampling clock with a frequency determined by said digital input; and 

a digital circuit for receiving said time reference signal and a feedback signal, wherein 
said feedback signal is generated by dividing said sampling clock, said digital circuit generating 
said digital input according to the difference of the phases of said time reference signal and said 
feedback signal, said digital input causing said DTO to generate said signal synchronized with 
said time reference signal, said digital circuit comprising: 

a frequency correction logic for adjusting the phase of said sampling clock 

according to the long-term drifts in the frequency of said time reference signal; and 

a phase correction logic for adjusting the phase of said sampling clock according 

to the phase difference in said feedback signal and said time reference signal, 

wherein said frequency correction logic and said phase correction logic are 

implemented as two separate control loops, 

wherein a panel interface included in said digital display unit can generate display 

signals for a display screen based on said plurality of pixel data elements. 
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2. (Original) The circuit of claim 1, wherein said clock generator circuit further comprises an 
analog filter to eliminate any undesirable frequencies from said signal representative of said 
sampling clock to generate said sampling clock. 

3. (Original) The circuit of claim 1, further comprising a phase and frequency detector for 
determining the difference of phase between said feedback signal and said time reference signal. 

4. (Original) The circuit of claim 3, further comprising a charge/discharge control logic for 
determining the amount of phase correction to be made based on the determination of said 
difference of phase. 

5. (Original) The circuit of claim 1, wherein said analog image data and said time reference 
signal are received on two separate signal paths. 

6. (Original) The circuit of claim 5, wherein said reference clock comprises a binary signal. 

7. (Original) The circuit of claim 1, wherein said digital circuit distributes phase error between 
said feedback signal and said reference signal during a comparison cycle by changing the phase 
of individual clock pulses in said sampling clock. 

8. (Original) The circuit of claim 1, wherein said frequency correction logic generates a multi- 
bit number, wherein said multi-bit number is representative of the amount of phase advance of 
said sampling clock generated by said DTO during a DTO clock period, and wherein said multi- 
bit representation enables said PLL to reach said sampling frequency within a short duration. 

9. (Original) The circuit of claim 1, wherein said frequency correction logic comprises: 

a first multiplexor accepting as input Pnom and Fdp values, wherein Pnom represents an 
expected frequency of said sampling clock and Fdp represents the correction due to the long- 
term frequency drifts; 

a flip-flop for storing a value representative of the phase correction corresponding to the 
frequency correction logic; 

an adder for adding or subtracting the output of said first multiplexor from the value 
stored in said flip-flop, wherein the output of said adder is stored in said flip-flop; and 



GENSP103R1 



4 



10/720,001 



a frequency correction control coupled to said flip-flop and said adder, wherein said 
frequency correction control causes said flip-flop to be set to Pnom at the beginning of a phase 
acquisition phase, and wherein said frequency correction control causes said adder to add or 
subtract Fdp depending on whether the sampling clock is early or late in comparison to said time 
reference. 

10. (Original) The circuit of claim 1, further comprising: 

a phase and frequency detector for determining the difference of phase between said 
feedback signal and said time reference signal, wherein said phase and frequency detector asserts 
an EARLY signal a number of clock pulses proportionate to the difference of phase by which 
said feedback signal is earlier than said time reference signal and a or a LATE signal a number of 
pulses proportionate to the difference of phase by which said feedback signal is later than said 

time reference signal; and 

a charge/discharge control logic implemented using digital components, said 
charge/discharge control logic including a phase integrator, said charge/discharge control logic 
charging said phase integrator according to the number of pulses said EARLY signal or said 
LATE signal is asserted, said charge/discharge logic discharging over a longer period of time 
than the charging period so as to spread the difference in phase over a comparison cycle, wherein 
the phase of said sampling clock is corrected during the discharging period. 

11. (Original) The circuit of claim 10, further comprising a sign and zero crossing detector for 
correcting any over-correction performed by said charge/discharge logic during said discharging 
period. 

12. (New) A circuit for use with a digital display unit for gene rating a plurality of digital image 
data elements from analog image data received by s aid digital display unit, wherein said digital 
display unit further receives a time reference signal having a time reference s i g nal frequency 
associated with said analog image data, said circu it comprising: 

an analog-to-digital converter (ADC) for sampling said analog image data using a 
sampling clock to generate said plurality of digital image data elements; 
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a clock generator circuit for generating said sampling clock that is synchronized with said 
time reference signal and that receives a digital input and generates a sign al representative of 
said sampling clock with a frequency determined by said digital input; 

a digital circuit for receiving said time reference signal and a feed back signal wherein 
said feedback signal is generated bv dividing said sampling clock, s aid digital circuit generating 
said digital input according to the difference of the phases of said time reference signal and said 
feedback signal, said digital input causing said clock genera tor circuit to generate said signal 
synchronized with said time reference signal; 

a frequency correction logic for adjusting the phase o f said sampling clock according to 
the long-term drifts in said time reference signal frequ ency; and 

a phase correction logic for adjusting the phase of sa id sampling clock according to the 
phase difference in said feedback signal and s aid time reference signal, 

wherein said frequency correction logic and said p hase correction logic are implemented as two 
separate control loops. 

13. fNew) The circuit as recited in claim 12. wherein said digital display comprises: 

a display screen; and 

a panel interface arranged to generate dis play signals for the display screen based on said 
plurality of digital image data elements. 

14. (New) The circuit of claim 12, wherein said digital circ u it distributes phase error between 
said feedback signal and said reference signal dur ing a comparison cycle by changing the phase 
of individual clock pulses in said sampling clock. 
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15, (New) The circuit of claim 12. wherein said frequency correction logic generates a multi-bit 
number, wherein said multi-bit number is representative of the amount of phase advance of said 
sampling clock generated by said DTP during a DTP clock period, and wherei n said multi-bit 
representation enables said PLL to reach said sampling frequency within a short duration. 

16. (New) The circuit of claim 12, wherein said frequency correction log ic comprises: 

a first multiplexor accepting as input Pnom and Fdp values, wherein Pnom represents an 
expected frequency of said sampling clock and Fdp represents the c orrection due to the long- 
term frequency drifts; 

a flip-flop for storing a value representative of the phase cor rection corresponding to the 
frequency correction logic; 

an adder for adding or subtracting the output of said fi rst multiplexor from the value 
stored in said flip-flop, wherein the output of said adder is stored in said flip-flop; and 

a frequency correction control coupled to said flip-flop and said adder, wherein said 
frequency correction control causes said flip-flop to be set to Pnom at the beginning of a phase 
acquisition phase, and wherein said frequency correction control causes said add er to add or 
subtract Fdp depending on whether the sampling clock is e a rly or late in comparison to said time 
reference. 

17. (New) The circuit of claim 12, further comprising: 

a phase and frequency detector for determining the difference of ph ase between said 
feedback signal and said time reference signal, wherein said phase an d frequency detector asserts 
an EARLY signal a number of clock pulses proportionate to the difference of phase by which 
said feedback signal is earlier than said time reference signal and a o r a LATE signal a number of 
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pulses proportionate to the difference of phase by which said feedback signal is later than said 
time reference signal; and 

a charge/discharge control logic implemented using digital components, said 
charge/discharge control logic including a phase integrator, said charge/discha rge control logic 
charging said phase integrator according to the number of pulses said EARLY sig nal or said 
LATE signal is asserted, said charge/discharge logic discharging ov er a longer period of time 
than the charging period so as to spread the difference in phase over a comparison cycle, wherein 
the phase of said sampling clock is corrected during th e discharging period. 

18. (New^ The circuit of claim 17. further comprising a sign and ze ro crossing detector for 
correcting anv over-correction performed by said charge/d ischarge logic during said discharging 
period. 
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